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All pinniped species are constrained to give birth and raise their pups on land 25 or ice (Bartholomew 1970) . This constraint has allowed for detailed behavioral 26 observations on several species of pinniped during the breeding season (e.g., Redman one study to date that has successfully undertaken behavioral observations of a 49 pinniped species on land during the nighttime (Anderson 1978) . In the 50 aforementioned study, Anderson (1978) investigated the variation in the daytime and 51 nighttime activity budget of one male gray seal during two consecutive breeding 52 seasons and found the 'Look' behavior, defined as "head up or turned, gaze directed", 53 occurred significantly more during the daytime. Subsequently, a plethora of studies on 54 gray seals have used Anderson's, arguably limited, study to justify using daytime 55 observations as representative of the entire 24 h cycle of activity, either explicitly or 56 implicitly (e.g., Amos et al. 1993 individual was recorded as out-of-sight during daytime or nighttime observations or 140 out-of-frame during nighttime observations, then these data were not included in the 141 calculation for the activity budgets. As expected, based on previous studies (Anderson 142 and Harwood 1985, Kovacs 1987), the gross activity budget showed that both females 143 (Fig. 1) and pups (Fig. 2) in the time spent resting at nighttime, for both female and pup, could be an example of 162 adaptive behavioral plasticity, where both mother and pup are maximizing the 163 opportunity to conserve energy. Furthermore, the females' activity budget suggested 164 that vigilance behavior decreased during nighttime, which is similar to Anderson's 165 (1978) findings for male gray seals. As discussed by Anderson (1978) , this makes 166 biological sense, as in-air visual acuity is likely to be reduced during darkness, which 167 has been shown in other species of pinniped (Schusterman and Balliet 1971, 168 Schusterman 1974) . Therefore, it is highly likely that individuals are responding to 169 olfactory and auditory, rather than visual cues at nighttime. In addition, the percentage 170 of time pups spent active during nighttime decreased (which may also be attributed to 171 visual acuity), and given that females respond to their pup's behavior (Fogdon 1971; 172 Kovacs 1987; Smiseth and Lorentsen 1995a, b; this is also likely to reduce the 173 need for maternal vigilance behavior at nighttime, and thus allow more time for rest.
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The findings presented here show that there is a significant difference in how 176 females and pups partition aspects of their activity budgets between daytime and 177 nighttime. As such, caution should be exercised when daytime activity budgets are 178 used to represent nocturnal behavior or are used to draw general conclusions on the 179 energetics, maternal investment or mating behavior of gray seals during the breeding 180
season (e.g., assuming uniformity across the circadian cycle). Although the sample 181 size is small, given the highly significant results, the pattern appears evident; females 182 and pups do spend more time resting during the nighttime. To investigate variation in 183 circadian patterns of the more rarely recorded behaviors (in order to quantify energy 184 budgets, maternal investment or mating patterns, for example) then more extensive 185 data on individuals (including adult males) for their entire duration on the breeding 186 colony would be required, and perhaps a different sampling regime (e.g., ad libitum or 187 focal sampling) depending on the behavior of interest (Altmann 1974) . 296 Table 1 . The names, abbreviations (in parentheses) and definitions of each of the nine behavioral categories, * indicates the behavior is 343 applicable to females, ^ indicates the behavior is applicable to pups. The activity budget was based on the behavioral categories and definitions 344 presented in Anderson (1978) , Anderson and Harwood (1985) and Kovacs (1987) . Sex (SEX)* A male mounts or attempts to mount the female. The male uses his jaws to grip the female by the neck and uses his foreflippers to grip her body. Copulation attempts may be unsuccessful; this can occur if the female is unreceptive (typically
